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Descriptive Report to Accompany F00477

OPR-L430-NRB
2000 1

Navigation Response Team 3

A.  AREA SURVEYED

This field examination was conducted in accordance with Port Instructions OPR-L430-NRB,
Port of San Francisco and Vicinity, California.  F00477 includes hydrographic data, vector data
for S57 products; i.e., electronic navigation charts (ENC), and detached positions.  ( NOTE:
Project Instructions refer to F00476; the error was not picked up until the end of the survey. 
Every effort was made to correct the designation where it appears in the data; however, it is
possible that some instances were missed.)

Survey areas are shown in the following graphic.2 
  

Data acquisition was conducted from May 14 (DN 134) through October 26, 2001 (DN 299).
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B.  DATA ACQUISITION AND PROCESSING

B1.  Equipment and Vessels

NOAA Launch 1212, a 27-foot SeaArk, was used for the majority of point data collection, and collection
of all detached positions.  The 4.5-ton launch is eight feet wide,  has a static draft of 0.4 meters and is
powered by two 150-hp outboards.  No changes to the standard vessel sounding configuration were
necessary.  The launch is equipped with a Dell Pentium II PC.  Sounding data were collected using an
Innerspace 448 echosounder, SN 263.  

Side scan sonar (SSS) data were collected using the following equipment:

Type Serial Number

EG&G 272-T Towfish 015598

EG&G 260 Recorder 015602

Differential GPS data were collected using the following equipment:

Equipment
Location

Type
Receiver/Antenna

Receiver
Serial No.

Antenna
Serial No.

VN 1212 Trimble DSM212L 27207 0220164491 0220166460
Backpack Trimble TSC1 224011684 220187539

Corrections for speed of sound through the water column were computed with data obtained  from Seacat
conductivity, temperature and depth recorder, SN 1892.   NOAA’s VELOCWIN software was used to
download and process the sound velocity data.

Coastal Oceanographic’s Hypack software, version 5.0, was used for hydrographic data
collection.  NOAA’s HPTools and Hps were used for hydrographic data processing.

NOAA’s HPTools (version 10.9.1) and HPS were used for detached position data processing.

Trimble TSC1 data logger and Asset Surveyor software version 5.00 were used for ENC vector
data collection.  Pathfinder Office 2.51 and Mapinfo (version 6.0) were used for processing. 3

B2.  Quality Control

Because all hydrographic areas were small, no crosslines were run; however, side scan lines were oriented
orthoganally whenever possible as well as at angles to the mainscheme.  In addition, splits were usually
run on different days than mainscheme.   Agreement is good and no systematic error is apparent.4 
Point data and line data were evaluated by comparison to the chart, to SPIN and IKONOS
satellite imagery, and to feature drawings prepared in the field.  Where multipathing is known to
occur; i.e., under bridges or other obstruction, points were examined with more rigorous
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attention.  Positions significantly inconsistent with the above sources were deleted.5

B3.  Corrections to Echo Soundings

Occasional problems with misdigitization or bottom tracking were encountered during this
survey. Where the echogram was unambiguous, the digital record was corrected to reflect the
paper trace.  Where the echogram trace was discontinuous, the selected soundings were
deselected or rejected.  Gaps in the sounding interval greater than 6mm at the scale of the survey
were resurveyed.

Leadline Comparisons

Periodic leadline comparisons, annotated on the echogram, confirm proper digitization of the
echosounder depths.  Leadline comparison forms are located in Appendix V. 6

Static Draft

Static draft for VN 1212 was determined on January 29, 2001 (DN 029) .  First, the depth of the
transducer face from a reference mark on the hull was measured.  Next, with the launch in the
water, fuel tanks half full and two persons aboard, the depth from this reference mark to the
waterline was measured.  Combining the two measurements, a static draft of 0.4 meters was
calculated.

Dynamic Draft

Settlement and squat measurements were conducted for VN 1212 on January 30, 2001 (DN 030). 
All measurements were performed in San Diego Bay.  Field records are included in Appendix V.
7

Transducer and antenna offsets, static draft, and settlement and squat correctors were entered
into Offset Table 1. 8  Correctors were applied during processing in HPS using the Reapply
Vertical Correctors Utility.

C.  VERTICAL AND HORIZONTAL CONTROL

Tides and Water Levels

Port Instructions define twenty tide zones within the  project area.   The tide corrector values referenced
to primary tide stations at San Francisco, CA (941-4290), Richmond, CA (941-4863), Alameda,
CA (941-4750), and Port Chicago, CA (941-5144) are provided in the zoning file
“L430NRT32001CORP” which is included on the project CD.

Preliminary, six-minute real tides recorded at this station were downloaded from the NOAA,
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NOS, CO_OPS web site (http://www.opsd.nos.noaa. gov/cgi-bin/prelimqry.pl).  Using the
HPTools utility, the tides were imported into HPS Tide Tables 1- 4.  Zone Utilities computed the
appropriate zone for each sounding; time and height adjustments were computed; and corrected
tides were applied to sounding data. 9

Horizontal Datum

The horizontal control datum for this project is North American Datum of 1983 (NAD83).10  

Position Control

For ENC data collection, differential correctors were provided by Racal Landstar via the Trimble
receiver.  For detached positions, differential GPS (DGPS) provided control.  The U.S. Coast
Guard beacons at Point Blunt, CA (302 kHz) and Vandenburg Air Force Base, CA (321 kHz)
were used.

Velocity of Sound

Five velocity casts were conducted for the project as shown in the table below:

Cast No/Day Latitude/Longitude Depth(m) Location

1 /143 37°50'35"N  / 122°24'35"W 33.9 San Francisco Bay

2 /156 37°50'51"N  / 122°24'42"W 53.7 San Francisco Bay

3 /170 37°50'42"N  / 122°28'02"W 58.3 San Francisco Bay

4/198 38°02'58"N  / 122°05'50"W 22.1 Suisun Bay

5/213 37°50'33"N  / 122°24'51"W 51.0 San Francisco Bay

Corrections for speed of sound through the water column were computed from data obtained
with a Seacat conductivity, temperature and depth recorder.  Sea-Bird Electronics Model SBE-
19, S/N 1892, was used for all casts.  NOAA  VELOCWIN software was used to initialize the
recorder as well as to process all casts. 

Appendix E contains the calibration report for Seacat instrument S/N 1892. 11

D. RESULTS AND RECOMMENDATIONS

D1. Chart Comparison

Comparison will be limited to the largest scale charts covering the survey area; however, the area
is represented on the following charts: 12
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Chart No. Date Edition Scale
18649 January 22, 2000 61st 1:40,000
18650 January 01, 2001 50th 1:20,000
18651 July 29, 1995 40th 1:40,000
18653 September 30, 2000 9th 1:20,000
18654 October 30, 1999 41st 1:40,000
18655 March 13, 1999 57th 1:10,000
18656 March 31, 2001 52nd 1:40,000
18657 July 3, 1999 17th 1:10,000
18658 March 13, 1999 29th 1:10,000

ENC DATA and Detached Positions 

ENC data were collected on items throughout San Francisco Bay.  Some items were new
features; others were inaccurately depicted on the chart.  Three categories were defined for ENC
items: Of these, two were established for Point data:  1) Fixed Aids, and 2) Structures.  The third
category, Line Features, was used for all line data.  Line data were collected on curved features
and on complex structures where multiple points would have been confusing.  It was also used to
define shoreline changes.  All items were assigned Position numbers in order of collection.  
When multiple points were acquired on a single feature, the number was incremented by
decimals; e.g., 301.1, 301.2, etc.

Detached positions were used primarily to position buoys, private aids and features not deemed
critical to zero-visibility navigation, 13and for disproval of various shoreline features.  These are
plotted on Mapinfo layer Featr01; see remarks label for purpose of the detached position. 

All ENC data were plotted in Mapinfo:  the data were imported into tables created for each day
and category; e.g., structures03jul.tab, fixedaids04feb.tab, etc.  A single table for each category
was created and the daily data were accumulated into its respective table; e.g., Structures.tab
includes all point data collected in that category.   The hydrographer’s final representation of
each feature as it should be charted was drawn onto a separate layer; the drawing is based on the
data points and line data, supplemented by field drawings, SPIN or IKONOS imagery and digital
photos. 14  This layer was saved as FieldSheet.tab.  A Notes layer was created to clarify the
FieldSheet layer where necessary.  Field notes were recorded in HYPACK during data collection
and serve as additional clarification; these notes are included in FieldNotes.tab.  Photographs
were embedded into a separate Mapinfo Table: Photos.tab 

Chart 18650 - San Francisco Bay

In accordance with project instructions, 200% side scan coverage and hydrography at 20-meter line
spacing were acquired in areas east and west of Alcatraz Island.  The area east of Alcatraz is
characterized by large sand waves which commonly reach heights of three and four meters; these
are clearly visible on the sonargram.  Strong tidal currents around Alcatraz Island are the probable
cause of the sand waves, and it is reasonable to assume that they shift and change with conditions.  
The 39-foot shoal centered at latitude 37/49'42.546"N, longitude 122/24'46.318"W, (Position No.
11032, DN 173) is the peak of a large sand wave. 15 
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Hydrography and side scan sonar data were collected at the request of San Francisco pilots in and
around the approaches to Pier 96 at latitude 37/44'34.2"N, longitude 122/22'15.5"W.  Their
concern was reports of shoaling.  Vessels moored along the southern portion of the pier blocked
hydrographic data acquisition and interfered with DGPS reception, resulting in a gap in data in this
area.  Depths available along the pier ranged from 38 to 40 feet.16  A 40-foot shoal at latitude
37/44'20.5"N, longitude 122/21'47.5"W, is located in the southern approach to the pier.  Charted
depths in the area are 42 feet.  Surveyed depths in the north approach were also found to be one-to-
two feet shoaler than charted in several places.  A 44-foot sounding17 at latitude 37/45'16.0"N,
longitude 122/21'48.9"W, was located 55 meters18 northwest of a charted depth of 47 feet. 
Elsewhere surveyed soundings are in general agreement with the chart. 19

The Parks Department requested data defining the extent of accretion along the south shoreline
immediately east of the Golden Gate Bridge.  At a zero tide on August 21, 2001, (DN  233) the
hydrographer collected line data  with the Trimble backpack while walking along the shore at the
water line.  The data were collected over a 32-minute period beginning at 7:58 a.m.  Maximum
accretion of 64 meters was observed in the vicinity of the pier occupied by NOAA’s San Francisco
tide station 941-4290.20 

The Port of San Francisco requested side scan and current sounding data in the area between Piers
40 and 45.  A submarine moored alongside Pier 45 defined the west limits of the hydrography. 
Pier 41 has been removed and no ruins were observed on the sonargram.  Surveyed depths between
the piers are generally shallower than charted, another indication of sediment deposition along the
south shore.  Delete the charted pier and other submerged obstructions. Chart the soundings from
this survey. 21

Chart 18653 - Angel Island to San Pedro

Sounding data around Point San Pablo (Fixes 13977 - 14665, DN 214) were collected at the request
of the Port of Richmond out of concern for reports of shoaling around the south end of the wharf at
Point San Pablo, and in the channel leading to the Point San Pablo yacht harbor.  Indeed, soundings
along the south approach do indicate some minor shoaling.  Along the wharf face depths range
from 20 feet at the south end, which is in ruins, to 43 feet at the north end.  Hydrography in the
channel leading to Point San Pablo yacht harbor located a least depth of eight feet located at
latitude 37/58'0.224"N, longitude 122/25'38.669"W. 22  Delete the “8 ft reported 1984" notation at 
latitude 37/57'57"N, longitude 122/25'31.5"W, and chart the soundings from this survey.23  
Elsewhere,  hydrography showed general agreement with the charted soundings.  The 60-foot
contour has been extended north as well as westward around the 75-foot sounding at  latitude
37/57'36"N, longitude 122/25'59"W.  Depths on the east side of the Brothers Rocks indicate a
steeper sloping bottom than charted.. 24  

The Port of Richmond also requested side scan sonar investigation of charted submerged piles in
the Richmond marina as well as  hydrographic investigation of possible shoaling in the marina and
at the entrance near the breakwater.  No piles were observed during 200% side scan sonar
operations (Fixes 14499 - 14556) 25; however the obstruction charted at latitude 37/54'36.670"N,
longitude 122/20'49.398 W, was confirmed (Contacts 14656.3p and 14546.5p). 26  Hydrography
confirmed shoaling inside the marina and around the breakwater at the entrance.  The channel
leading into the marina shows no significant changes. 27
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Hydrography around the Point Potrero turn and the charted drydock located at approximate
latitude 37/54'16"N, longitude 122/22'00"W, was requested because current soundings were not
available for the inside of the turn. 28

Several piles and piers along the west side of the harbor centered at  latitude 37/55'05"N,
longitude 122/21'58.6"W,  were disproved with 200% SSS coverage (Fixes 14479 - 14498,  DN
227), and should be deleted. 29 See Notes layer in Mapinfo. 

The Port of Richmond requested investigation of a wreck sunk years ago.  (See Danger to
Navigation Report.)  The wreck, reported to be a tugboat,  was confirmed with side scan sonar at 
latitude 37/55'24"N, longitude 122/22'25"W. 30  Development hydrography located a least depth
of 22 feet  (Fix 17838, DN 298).  A dive investigation (DN 299) confirmed the sunken vessel and
the least depth measurement of 22 feet (see dive investigation report) was the same as the least
depth obtained by echosounder.  Chart echosounder depth.31 

Hydrography on the north and south sides of the Berkeley Yacht harbor (Fixes 14784 - 15853, DN
240, and 15541 - 16547, DN 254) was done at the request of Mr. Don Neuwirth, Planning Manager, 
East Bay Regional Park District, California State Parks. The hydrography was requested to
supplement a comprehensive general plan for the new “Eastshore State Park.”  The hydrography
is in general agreement with the chart.  Some shoaling is indicated at the north side of the area
south of the yacht harbor.  Chart current hydrography. 32

 
The south end of the pier at Point San Pablo located at latitude 37/57'43"N, longitude
122/25'44"W,  is in ruins.  Chart per Mapinfo Field Sheet layer. 33

A new breakwater has been constructed at latitude 37/56'17"N, longitude 122/25'04"W, and was
positioned with Trimble DGPS (ENC data points 161.1 - 161.2) and is shown on the Mapinfo Field
Sheet layer. 34

A new wharf and piers constructed at latitude 37/55'17"N, longitude 122/22'18.3"W, were
positioned with Trimble DGPS  (ENC data points 202.1 - 202.9, and 221). 35

A new breakwater has been constructed at  latitude 37/54'25.8"N, longitude 122/22'52.5"W, and
was positioned with Trimble DGPS (ENC data points 180.1 and 180.2), and is depicted on the
Mapinfo FieldSheet layer. 36

The north end of the charted wharf at Richmond’s Inner Harbor Terminal No. 3 (latitude
37/54'54"N, longitude 122/21'41"W) is a pier in ruins.  Chart per Mapinfo Field Sheet layer. 37

A new ferry pier has been constructed at latitude 37/54'33"N, longitude 122/21'35.5"W.  Chart
per Mapinfo Field Sheet layer. 38

The above changes and all other changes to the Richmond Harbor area are depicted in Mapinfo
on the Field Sheet layer with details provided on the Notes table. 39 

Chart 18657 - Carquinez Strait
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In accordance with project instructions, 100% side scan coverage and hydrography at 20-meter
line spacing were acquired around the oil piers on the south side of Suisun Bay at approximate
position 38/03'00"N, longitude 122/06'00"W (Fixes 12290 - 13344, DN’s 198 - 199).   No contacts
were observed and soundings are generally consistent with charted depths.  One exception is a
39-foot sounding located at 38:02'56.771"N, longitude 122:05'53.869"W, (Pos. No. 12912, DN
198) which is 125 meters SW of a charted 39-foot depth. 40

Dangers to Navigation

One danger to navigation was located.  See Danger to Navigation Report included in Appendix I.41

AWOIS Items

Ten assigned AWOIS items located in the San Francisco Bay area are shown in the graphic
below.  Investigation results were recorded in the database L430awois.mdb. Copies of the
reports and supporting data are included with this report. 42
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D2. Additional Results

The following fixed aids to navigation were positioned with the Trimble DGPS receiver to one-
meter accuracy: 43  

Navigational Aid LLN Latitude Longitude

SF Bay Presidio  Shoal Light 2 (charted as buoy) 4285 37/48'26.7358"N 122/27'38.7995"W
SF Bay Anita Rock Light 4290 37/48'29.9971"N 122/27'12.8298"W
San Francisco W. Yacht Harbor Light 2 4300 37/48'31.4709"N 122/26'24.2856"W
San Francisco East Yacht Harbor Light 2 4305 37/48'28.5443"N 122/25'58.5665"W
Aquatic Park Entrance Light 1 4306 37/48'38.1174"N 122/25'25.0811"W
Fishermans Wharf Breakwater Light A 4307 37/48'40.3389"N 122/25'21.5724"W
Fishermans Wharf Breakwater  Light B 4308 37/48'42.1598"N 122/25'16.6008"W
Fishermans Wharf Entrance Light 2 4309 37/48'43.2306"N 122/25'11.371"W
Pier 39 Breakwater Light 4 4500 37/48'40.4567"N 122/24'41.453"W
Pier 39 Breakwater Light A 4515 37/48'41.4255"N 122/24'36.5788"W
Pier 39 Breakwater Light B 4520 37/48'41.0549"N 122/24'33.6384"W
Pier 39 Breakwater Center Light C 4525 37/48'40.6522"N 122/24'30.6966"W
Pier 39 Breakwater Light D 4530 37/48'38.4366"N 122/24'29.857"W
Pier 39 Breakwater Light E 4535 37/48'36.2228"N 122/24'29.0252"W
Pier 39 Breakwater Light F 4540 37/48'33.9898"N 122/24'28.1782"W
Pier 39 Marina Light 1 4544 37/48'30.5807"N 122/24'27.5388"W
Pier 39 Marina Light 2 4545 37/48'31.7303"N 122/24'27.3235"W
Pier 27-29 W Light 4550 37/48'27.3354"N 122/24'03.31305"W
Pier 27-29 E Light 4555 37/48'26.2668"N 122/24'01.68098"W
Pier 1 North Light 4565 37/47'53.4027"N 122/23'35.4203"W
Pier 1 South Light 4570 37/47'52.6738"N 122/23'34.7542"W
South Beach Harbor North Entrance Light 2 4576 37/46'54.5316"N 122/23'05.55724"W
South Beach Harbor North Entrance Light 1 4577 37/46'55.3508"N 122/23'04.26314"W
South Beach Harbor Breakwater Light A 4577.1 37/46'50.0946"N 122/23'03.77892"W
South Beach Harbor Breakwater Light B 4577.2 37/46'45.0603"N 122/23'03.272"W
South Beach Harbor South Entrance Light 1 4578 37/46'42.3528"N 122/23'07.29668"W
South Beach Harbor South Entrance Light 2 4579 37/46'41.5153"N 122/23'06.66807"W
Oakland Outer Harbor Range B Front Light 4610 37/48'57.4601"N 122/19'29.1497"W
Oakland Outer Harbor Range B Rear Light 4615 37/49'02.9268"N 122/19'19.0083"W
Oakland Outer Harbor Centerline Range Front Light 4617 37/48'57.8099"N 122/19'33.9516"W
Oakland Outer Harbor Centerline Range Rear Light 4618 37/49'02.0945"N 122/19'25.6861"W
Oakland Outer Harbor Range A Front Light 4620 37/48'56.3333"N 122/19'42.0118"W
Oakland Outer Harbor Range A Rear Light 4625 37/49'01.9309"N 122/19'31.0298"W
Oakland Seventh Street Terminal Light 2 4635 37/48'20.7876"N 122/20'33.5097"W
Bart Obstruction Light 4640 37/48'40.7534"N 122/20'18.1334"W
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Bart Obstruction Light 4640 37/48'41.2161"N 122/20'18.0958"W
Oakland Seventh Street Terminal Light 1 4660 37/48'13.1799"N 122/20'28.7002"W
Oakland Inner Harbor Light 8 4675 37/47'51.6939"N 122/19'57.3956"W
Oakland Inner Harbor Light 10 4680 37/47'27.4575"N 122/18'09.35695"W
Coast Guard Island Pier South Light 4681 37/46'44.5922"N 122/14'52.012"W
Coast Guard Island Pier North Light 4682 37/46'52.2857"N 122/15'05.419"W
Oakland Inner Harbor Turning Basin Light A 4683 37/47' 42.4007"N 122/17'21.8525"W
Oakland Inner Harbor Turning Basin Light B 4684 37/47'27.7459"N 122/17'20.3825"W
Ballena Bay Light 3 (no light at the time of the survey) 4785 37/45'56.985"N 122/16'56.435"W
Brooklyn Basin 9th Ave Turning Basin Range Rear Lt 4686 37/47'01.9238"N 122/15'11.9987"W
Brooklyn Basin North Channel Light 2 4690 37/47'7.4545"N 122/15'21.1398"W
Alameda Naval Air Station Channel Light 3 4755 37/46'36.5272"N 122/19'51.8927"W
Alameda Naval Air Station Channel Light 4 4760 37/46'24.1569"N 122/19'48.5567"W
Alameda Naval Air Station Channel Light 5 4765 37/46'34.07"N 122/19'05.96566"W
Alameda Naval Air Station Channel Light 6 4770 37/46'21.4311"N 122/19'07.23876"W
Ballena Bay Light 1 4780 37/45'48.8549"N 122/16'57.6465"W
Brooklyn Basin South Channel Light 1 4685 37/47'2.71719"N 122/15'21.839"W
Pier 94 North End Light 4915 37/44'43.7813"N 122/22'22.0302"W
Pier 94/96 North Channel Range Front Light 4917 37/44'38.0139"N 122/22'29.6187"W
Pier 94/96 North Channel Range Rear Light 4918 37/44'31.3657"N 122/22'33.2141"W
Pier 94/96 South Channel Range Front Light 4926 37/44'32.0128"N 122/22'14.784"W
Pier 94/96 South Channel Range Rear Light 4927 37/44'39.3815"N 122/22'36.6185"W
Pier 96 Lighter Basin Entrance Light 2 4930 37/44'24.4735"N 122/22'03.70309"W
Richmond Harbor Approach Range Front Light 5670 37/54'02.7375"N 122/23'29.5027"W
Richmond Harbor Approach Range Rear Light 5675 37/53'55.6055"N 122/23'19.6124"W
Richmond Harbor Channel Light 8 5710 37/54'16.0096"N 122/23'05.89531"W
Brickyard Cove Harbor Light 1 5715 37/54'25.5782"N 122/22'58.4131"W
Brickyard Cove Harbor Light 2 5720 37/54'24.8214"N 122/22'57.6004"W
Richmond Harbor Channel Light 9 5725 37/54'19.0349"N 122/22'31.5506"W
Richmond Harbor Channel Light 10 5730 37/54'12.2033"N 122/22'33.5454"W
Richmond Harbor Channel Light 12 5735 37/54'06.1072"N 122/22'00.98459"W
Point Potrero Reach Range Front Passing Light 14 5740 37/54'08.8015"N 122/21'36.7662"W
Point Potrero Reach Range Rear Light 5741 37/54'07.4364"N 122/21'25.2875"W
Richmond Harbor Channel Light  16 ( buoy on chart) 5745 37/54'21.0196"N 122/21'34.4459"W
Richmond Harbor Channel Light  18 (buoy on chart) 5750 37/54'27.7671"N 122/21'36.943"W
Point San Pablo Terminal Light 4 5870 37/57'52.7733"N 122/25'46.0778"W
Carquinez Strait Light 20 6230 38/03'14.2956"N 122/11'44.2593"W
Benicia Marina Light 1 6247 38/02'31.6843"N 122/09'27.7114"W
Benicia Marina Light 2 6248 38/02'31.357"N 122/09'26.6125"W
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Benicia Wharf Light 6250 38/02'24.08"N 122/08'18.5192"W
Martinez Marina Light 1 6255 38/01'40.8451"N 122/08'17.6257"W
Martinez Marina Light 2 6260 38/01'40.0275"N 122/08'18.3176"W
Shell Oil Wharf W. End Light (on mooring platform) 6265 38/01'48.8803"N 122/08'01.79195"W
Shell Oil Wharf East End Light (on mooring platform) 6275 38/01'58.3661"N 122/07'43.3509"W
Amorco Wharf Light (on mooring platform) 6280 38/02'4.62269"N 122/07'30.4993"W
Amorco Wharf  Light (on mooring platform) 6280 38/02'09.5034"N 122/07'20.0369"W
Suisun Bay North Channel Light 2 6325 38/02'52.7564"N 122/06'42.8615"W
Point Edith Crossing South Range Front Light 6375 38/02'56.1616"N 122/05'23.3051"W
Point Edith Crossing South Range Rear Light 6380 38/02'48.9629"N 122/05'36.8953"W

Selected buoys and private aids were positioned with hydrographic DGPS and are plotted on 
Featr01.tab. 44 

E.  APPROVAL SHEET

Standard field surveying and processing procedures were followed in producing this survey in
accordance with the Navigation Response Branch Operations Manual, the Hydrographic Manual,
Fourth Edition; the Hydrographic Survey Guidelines; and NOS Hydrographic Surveys
Specifications and Deliverables.45 

The data were reviewed daily during acquisition and processing.

The digital data and supporting records have been reviewed by me, are considered complete and
adequate for charting purposes, and are approved.  All records are forwarded for final review and
processing to N/CS34, Pacific Hydrographic Branch.
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1.  PHB Revision - 2001   

2.  PHB Revision -  Twenty-seven page size plots (11"x16" and 8.5"x11") have been generated during office
processing.  Together they comprise the smooth sheet.  See index sheets attached to the descriptive report behind the
Title Sheet.

3.  PHB Revision - Survey data was processed in the office with HPS, HPTools, Mapinfo and Microstation 95.

4. PHB Revision - Do not concur. Crosslines were not run according to hydrographic specifications.  Adjacent lines
of hydrography were compared throughout the survey area and reflect good agreement.  Development lines, splits,
are not a replacement for crosslines, they are used for the development of critical areas.  The evaluator feels that the
data is consistent for the depth and positional accuracy and adequate to supersede prior information in the common
area.

5.   PHB Revision - Concur

6.  PHB Revision - Filed with the hydrographic data

7.  PHB Revision - Filed with the hydrographic data.

8.  PHB Revision - Filed with the hydrographic data

9.  PHB Revision - Soundings and elevations have been reduced to Mean Lower Low Water (MLLW) or Mean High
Water (MHW) as appropriate with verified tide correctors obtained from NOAA/NOS CO-OPS website.  The
correctors are zoned direct from San Francisco, CA, Alameda, CA, Richmond, CA and Port Chicago, CA.,  gage
numbers 941-4290, 941-4750, 941-4863 and 941-5144.

10.  PHB Revision - The data is plotted using a Universal Transverse Mercator (UTM) Zone 10 projection and are
depicted on twenty-seven plotter sheets.

11.  PHB Revision - Filed with the hydrographic data.

12.  PHB Revision - The following charts were the only charts which were compared to:

Chart Edition /Date Scale

18650 51st, 4/20/02 1:20000
18653 9th,  9/30/00 1:20000
18654 42nd, 4/06/02 1:40000
18655 58th, 12/22/01 1:10000
18657 18th, 3/17/01 1:10000

13.  PHB Revision - When features were deemed critical to zero-visibility navigation a detached position was taken
with the Trimble GPS backpacks.

14.  PHB Revision - The dates for the San Francisco area imagery are:  Richmond IKONOS, dated 3/18/00, San
Francisco SPIN2, dated 8/1/98, Carquinez Strait SPIN2, dated 8/1/98, Alameda/Berkeley SPIN2, dated 1/1/98. 

There are no contemporary photogrammetric source data available for this survey.  The shoreline in brown on the smooth
sheets is for orientation only, and originates with chart 18650 50th Edition, dated 1/13/01, 18653 9th Edition, dated
9/30/00, 18654 41st Edition, dated 10/30/99 18655 58th Edition, dated 12/22/01 and 18657 18th Edition, dated 3/17/01.
The shoreline was digitized in MicroStation during the compilation of the smooth sheet.

There are numerous revisions to the MHW.  These changes are depicted with a solid red line on the smooth sheet and
are adequate to supersede prior photogrammetric shoreline maps.  Other changes, depicted with a dashed red line,
originate with SPIN-2 and IKONOS satellite imagery.  The dashed red line denotes an approximate location of the
MHW.  The quality of the hydrographic positioning was frequently inadequate to depict the shoreline changes with a
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solid red line.  In many instances, the positioning failed to provide sufficient information to tie the newly located
shoreline to existing charted shoreline.  The cartographer utilized the SPIN-2 and IKONOS imagery as a guide to fill
in these voids.  The result of combining the hydrography and photogrammetric information is a usable cartographic
depiction of conditions at the time of the survey.

The quality of the MHW depicted with a dashed line is unknown.  While it is contemporary with the date of the SPIN-2
and IKONOS photography and is believed to be reasonably complete it is a simple digitization of raster imagery without
proper photogrammetric controls.  Use of this information to update nautical charts should only be considered if no other
later or better quality source exists.

15.  PHB Revision - Concur, the area has strong currents and sand waves.  Notes to the effect, strong currents and
sand waves have been added to the smooth sheet.  With approved tides applied, the sounding is 38 feet located at
latitude 37/49/43.113N, longitude 122/24/45.599.  This sounding was reported as a danger to navigation on June 21,
2002.  See attached Report of Dangers to Navigation letter..

16. PHB Revision - Concur

17.  PHB Revision - 45-foot sounding

18.  PHB Revision - 70 meters

19.  PHB Revision - Concur, chart area according to the smooth sheet.

20.  PHB Revision - Concur,  Chart approximate low water line between latitude 37/48/33.52N, longitude
122/28/30.335W and latitude 37/48/25.923N, longitude 122/26/51.9W.

21.  PHB Revision - Concur, Chart soundings and features as shown on the survey.

22.  PHB Revision - 10 feet located at latitude 38/58/0.21N, longitude 122/25/38.757W.

23.   PHB Revision - Concur, chart 10 ft Oct 2001

24.  PHB Revision - Concur, chart area according to smooth sheet

25.  PHB Revision - Concur, remove all charted submerged piles from the chart.

26.  PHB Revision - Concur, retain charted 12 foot obstruction at latitude 37/54/36.670W, longitude
122/20/49.398W.

27.  PHB Revision - Chart sounding according to this survey.

28.  PHB Revision - Chart this area according to this survey.

29.  PHB Revision - Concur, chart area according to this survey.

30.  PHB Revision - Correction, latitude 37/55/24.192N, longitude 122/22/25.242W

31.  PHB Revision - Concur, with smooth tides applied, the least depth on the wreck is 23 feet at MLLW 

32.  PHB Revision - Concur, chart according to the smooth sheet, these sounding differences are in the range of 1 to
2 feet at MLLW.

33.  PHB Revision -Concur

34.  PHB Revision - Concur, chart according to the smooth sheet.
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35.  PHB Revision - Concur, chart wharf and piers as shown on the smooth sheet. 

36.  PHB Revision - Concur, chart breakwater at the above position and as shown on the smooth sheet.

37.  PHB Revision - Concur, chart pier ruins at the above position and as shown on the smooth sheet.

38.  PHB Revision - Concur, chart new pier at the above position and add a ferry note in the vicinity of the new  pier. 
See smooth sheet for depiction.

39.  PHB Revision - Concur with clarification, chart all field changes based on the present survey information.  In
addition the following charted items should be changed from visible to submerged.  The hydrographer did not complete
a thorough investigation to completely disprove these charted items.

Feature Latitude Longitude

Pile 37/49/3.424N 122/19/13.094W
Pile 37/49/5.404N 122/19/11.323W

The following charted item should be retained as charted.  The hydrographer did not complete a thorough investigation
to completely disprove this charted item.

Feature Latitude Longitude

submerged rock 37/49/02.79N 122/19/13.84W

Survey F00477 is adequate to supersede and supplement charted shoreline within the charted area.

40.  PHB Revision - Concur, chart soundings from this survey.

41.  PHB Revision - Two additional dangers were discovered during office processing.  Both letters are attached to this
report. 

42.  PHB Revision - Concur

43.  PHB Revision - Concur.   In addition the following aids were not listed in the descriptive report and are not within
the survey sheet limits but were located and described by the hydrographer.

LL Name LL# Latitude Longitude

Southhampton Shoal Channel Buoy1 5640 37/53/25.10N 122/25/13.07W
Southhampton Shoal Channel Buoy 2 5645 37/53/26.06N 122/25/04.02W
Berkley Marine Channel Light 2 5630 37/50/51.90N 122/21/38.08W
Berkley Marine Channel Light 3 5635 37/51/27.74N 122/20/57.77W
Treasure Island East Channel Lighted 4602 37/49/26.55N 122/21/10.73W
Buoy 3
Oakland Inner Harbor Lighted Buoy 6 4672 37/47/55.36N 122/20/13.02W
Richmond Harbor Channel Light Buoy 6 5700 37/54/20.89N 122/23/37.54W

It is recommended that the PA note on the charted fixed aid Ballena Bay Esturary Light , LL# 4785, be removed.  A
static GPS position was taken to locate this aid at latitude 37/46/05.858N, longitude 122/17/18.078W.

The following aids to navigation positions and/or descriptions differ from the Light List Volume VI publication.  These
aids need to be further investigated.

Light List Name Survey Position# Latitude Longitude 

Ballena Bay Esturary Light 17399 37/46/06.69N 122/17/17.671W
Ballena Bay Esturary Light 17398 37/46/05.858N 122/17/18.078W
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Richmond Harbor Channel lighted Buoy 18 was not found at its charted location.  A fixed aid was found at latitude
37/54/27.76N, longitude 122/21/36.943.

Richmond Harbor Channel Lighted Buoy 16 was not found at its charted location.  A fixed aid was found at latitude
37/54/21.02N, longitude 122/21/34.445W.

Presidio Shoal Buoy 2 (LL# 4285) has been replaced by a fixed aid at latitude 27/48/26.73N, 
longitude 122/27/38.8W.

Pier 96 Lighter Basin Entrance Light 1 was destroyed at the time of the survey, latitude 37/44/21.065N, longitude
122/22/04.436W.

44.  PHB Revision - Concur with clarification, selected buoys and private aids have shown on the smooth sheet..

45.  PHB Revision - Concur

.


















































































































